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Section 1. Fundamental Physics of Functional Materials _ ICFM 2011

EQ-1P/18 Nature of spin-echo amplitude oscillations in natrolite
Sergeev NLA, ' Olszewski M. , Sapiga ALA. 2 . Sapiga A. V.2

' Institute of Physics, University of Szczecin, Poland
’F. au.«!w of Physics, Taurida National University, Crimea, Ukraine

The modulation of the decay of the solid-echo amplitude (the solid-echo is the spin-
echo signal, which is observed after action on the sample by the pulse sequence

(90 — —9020.. -~ 1)) in the crystallohydrates was observed earlier (see [1, 2] and references

given there). The authors of that works explained the nonmonotonic (oscillated) nature of the
echo amplitude decay as intermolecular interactions between the magnetic moments of the
protons of different molecules of water. In the present work another model is proposed, which
explains modulation of the solid-echo amplitude. [n contrast to the results of the previous
works we assume that the modulation etfects of solid-echo amplitude can be connected with
the processes of the internal mobility of the water molecules in crystallohydrates. We have
developed a theory by which it is possible to obtain parameters of molecular mobility by
measuring of the decay of echo oscillation.

Figure represents the theoretical and

71 experimental dependences of solid echo
o | amplitude from impulse delay between
0] °® pulses 7 in monocrystalline natrolite
e Na,ALSi,0,, 2H,0 for the orientation of
¥ crystal B,|] [110] at T =300K . For this
2 . .
O crystal orientation the WNMR spectrum
"1 '\1‘.\” represent two Pake’s doublets with
°r By T ;s pA ] p Av, = —455kHz and Av, =413kHz [3].
T, us
Figure.  Theoretical and  experimental

dependences of solid echo amplitude from
delay r in monocrystalline natrolite.

From comparison experimental and theoretical curves we have obtained A = 40kHz
and this value is well agreed with literature date A =v, —v, =48.4kHz [3]. The obtained

correlation time for molecular diffusion 7, =107"s also satisfactorily coincides with date
obtained at investigation of water molecule diffusion in natrolite [3, 4].
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